Introduction
Professor Hytten (Hytten, 1979) has discussed the relationship between maternal nutrition and the outcome of pregnancy. What he has said could be equally relevant to successful long-term lactation, because capacity for lactation may well be influenced by what the mother's diet has been during her pregnancy, as well as whilst she has been nursing. Nutritionists, like paediatricians and gynaecologists, have come to recognize that healthy fetal and early infant life are closely linked to the well-being of the mother.
In this paper, however, the author will be concentrating primarily on maternal dietary intake during lactation. Firstly he will review the extra nutrient allowances that various expert committees have thought it advisable to recommend to cover the increased demands of lactations. Then, he will consider practical situations, both in the industrialized and developing countries, where mothers may not be receiving these recommended levels, to see what effect variations in dietary intake actually have on the quality and quantity of milk produced.
Human lactation is such a natural process that it has not really been subjected to the rigorous scientific study it deserves. It is hoped that the author of a book on the subject, recently published under the title The Tender Gift (Raphael, 1976) , will not object if it is here stated that her title illustrates a common oversimplified approach which, for the uncritical, can lead to attitudes harmful to the young infant. Breast milk is not a gift: the nutrients contained in milk do not materialize out of thin air. Either directly or indirectly they must come from the mother's diet.
Most expert committees have assumed that the needs of an infant will be satisfied by a milk output of 850 ml/day. In communities where lactation is a normal event lactation lasts for at least one year and Table 1 shows the average amounts of various (Martin, 1978) , the main reason given for stopping it by women who had established successful lactation was that they had too little milk to satisfy an infant whose demands were increasing with his size.
In a recent survey carried out for the Birds Eye Annual Review (1978), on 'food myths', it emerged that 85% dismissed the idea that pregnant and lactating women needed to 'eat for two'. The publicity 'blurb' that went out with this publication was widely quoted, both in the press and on radio, and the fact that this 'myth' was dismissed by 85% of mothers was highlighted as one of the most encouraging findings of the survey. Thomson, Hytten and Billewicz (1970) in Scotland, Naismith and Ritchie (1975) in London, and Whichelow (1976) in Cambridge have all shown that successfully lactating women have much higher daily energy intakes than bottle-feeding mothers (Table 3) . But this does not Thomson et al. (1970) 2716 (107) 2125 (76) Naismith and Ritchie (1975) 2930 (106) 2070 (127) Whichelow (1976) 2728 1958 prove that dietary insufficiency is linked with the need to bottle feed. In the developing countries total energy intakes of 1500-1800 kcal/day and 20-50 g protein are commonplace. In all studies so far published, but unfortunately in different sets of women, mean breast-milk output is considerably lower than the 850 ml/day which forms the basis of most expert committee reasoning and the 720-760 ml/day which was the average output found in a recent study of Swedish women (L6nnerdal, Forsum and Hambraeus, 1976 ). In The Gambia, as shown in Fig. 1 (Whitehead et al., 1978) , there is a marked seasonal variation in the food energy intake of lactating women. During the rainy season the energy expenditure of women is also greatly increased because of the high level of farming activities at this time. It is strongly suggestive from the present data that these 2 factors -heavy manual work and reduced maternal food intake -are associated not only with dramatic alterations in body weight but also with a reduced milk output. It has also been demonstrated that this reduced milk output is not primarily because of less frequent feeding, but because the amount of milk produced per feed is reduced. The author's provisional conclusion is that the actual capacity for milk production by the women is reduced. Simple regression analysis between food intake and milk output, however, does not produce a particularly high correlation. Presumably, if we had had an accurate way of measuring the routine energy expenditure of the women, the balance between energy intake and energy output would produce better correlations.
Only a few direct attempts have been made in the developing countries to see whether or not maternal dietary supplementation can actually increase milk yield. In general it is fair to say the results from these studies have not been particularly inspiring. The amount of extra milk produced has not been striking; although some improvement was usually evident, a poor lactator was rarely transformed into a good one. Outputs were still well below 850 ml/day.
It must be pointed out, however, that the nature of the dietary supplementation has not always been particularly rational.
Two early reports, by Adair (1925) and Kleiner, Tritsch and Graves (1928) Fig. 2 . Although there was some improvement, the total volumes were still low; the beneficial effect was really only significant in early infancy. Gopalan (1958) also studied the effect of protein supplementation by maintaining 6 women with 5-to 13-month-old infants on diets containing 61, 99 and 114 g of protein respectively for consecutive periods of 10 days. The total energy content of these diets was 2900 kcal. The test-weighed mean milk outputs, however, for each period were only 402, 512 and 490 ml/day respectively. But the investigative period of that study was rather short to be of significance.
One of the best studies carried out is that of Chavez, Martinez and Bourges (1975) 
This was a 2-year longitudinal study in a poor and inadequately nourished rural community. The diet of the mother was supplemented from the 45th day of gestation until weaning, with an extra 300 kcal/ day. During the first 6 months of lactation the mean volume of milk secreted was 15%/ higher than in non-supplemented mothers, but it was also found that the milk of the supplemented mothers was more dilute (Fig. 3) and thus the nutrient benefit to the (Holemans et al., 1954 (Chavez et al., 1975) . O----o Supplemented mothers; *-----non-supplemented mothers.
data from The Gambia has revealed additional interrelationships (Paul, Muller and Whitehead, 1979) . Figure 4 shows the association between changes in the subcutaneous fat of nursing mothers during the second 6 weeks of lactation, and their dietary intake. Average customary energy intakes were considerably below the recommended value, but in spite of this many of the lactating women are actually laying down fat, and the higher their energy intake, the more subcutaneous fat they are storing. It is conventionally assumed that subcutaneous fat is lost during lactation, not gained. Thus, in the undernourished mother there could be competition between the replenishment of maternal subcutaneous (Paul, Muller and Whitehead, 1979 Diet and the nutritional quality of human milk Let us consider maternal diet and milk quality. Is the latter, as many believe, sacrosanct? The quick answer would appear to be no. In general, the total energy content of breast milk does tend to be lower in the undernourished mother. Figure 5 shows provisional data covering the first year of lactation in The Gambia. The data were obtained from milk samples collected at 2 different times: one, at the beginning of the rains, and one, after a period of low energy intake and high energy expenditure at the end of the rains. The energy content was lower in the latter samples. The mean fat content in the milk of well nourished subjects is around 42 g/100 ml (DHSS, 1977) ; but reports of the fat content in human milk from a number of developing countries have provided values considerably lower than this (Belavady and Gopalan, 1959; Crawford, Laurence and Munhambo, 1977) , values from New Guinea being particularly badaround 2-5 g/100 ml (Bailey, 1965; Venkatachalam, 1962) . The author's own provisional data from Gambian mothers are shown in Fig. 6 . After the stress of intensive agricultural work and generally poor energy intakes during the rains, the fat content was especially low. This is the main reason for the low energy content. The average carbohydrate content in the milk of British women is 7-4 g/100 ml (DHSS, 1977) and most studies from undernourished communities have failed to demonstrate any significant difference between the lactose content of well nourished and under-nourished subjects. In The Gambia the lactose concentration tends to be higher at the end of the rains, but only marginally so.
In the case of protein, the average concentration in the milk of well nourished mothers is around 1 2 g/100 ml. Malnutrition does not seem to affect this value greatly, although the author's own preliminary data (Fig. 7) again suggest seasonal differences.
The vitamin content of milk also seems to be dependent on the nutritional status of the mother and Fig. 8 shows this relationship for nicotinic acid, ascorbic acid, thiamine, and riboflavine. These data come from a study of Deodhar and Ramakrishnan (1960) in Baroda, India, but similar findings have also been reported by other workers.
It can be said in conclusion that although there is strong circumstantial evidence to suggest that the capacity of the mother to produce sufficient amounts of breast milk of high nutritional quality is influenced by her dietary status, more practically orientated work needs to be done before we can make unreserved recommendations at the public health planning level. In the meantime, those directly responsible for the health and welfare of nursing mothers and their babies should be taking due note of the possibility that maternal nutritional status could be an important factor influencing not only the outcome of pregnancy but also the ability of the mother for long-term successful lactation.
